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= Abstract=

Dimensions of Cardiac Chambers and Great Vessels by Cross-Sectional
Echocardiography in Infants and Children

Ho Seong Kim, M.D., Jin Young Lee, M.D., Jun Hee Sul, M.D,
Sung Kyu Lee, M.D. and Dong Shik Chin, M.D.

Department of Pediatrics, Yonsei University, College of Medicine, Seoul, Korea

A total of 120 infants, children, and teenagers, who were admitted to the Department of
Pediatrics, Severance Hospital from April 1989 to August 1989, were examined by cross-sectio-
nal echocardiography. Right and left atrial and ventricular dimensions and areas were measured
in the parasternal, apical, and subcostal views. Dimensions of the inferior caval vein, the pulmo-
nary artery and the aorta were obtained in the parasternal, suprasternal, and subcostal views.

The results were as follows -

1) Statistical analysis showed no difference between boys and girls.

2) For all parameters, a positive linear correlation was found with age, height, weight, and
body surface area. The best correlation was with body surface area.

3) The correlation was further improved if the logarithmic values of the measurements
and body surface area were considered.

4) Measurements by cross-sectional echocardiography are clinically useful, especially in
the study of the right-sided cardiac structures that are difficult to evaluate with M-mode
echocardiography, but the problems of reproducibility have to be taken into account.

KEY WORDS : Cross-Sectional echocardiography * Children * Chamber size * Normal va-

lues - Great vessels.
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Table 1. The transducer positions used in the study and measurement obtained in each cross-sectional

view
Position of Cross-sectional .
transducer olane Cardiac structure Measurement
Parasternal Long axis Left atrium Dimension
Aortic root Diameter
Short axis Right ventricular
outflow tract Dimension
Pulmonary artery Diameter
Left ventricle Diameter, area
Aortic root Area
Apical Two-chamber left ventricle Length, area
Four-chamber Right atrium Length, width, area
Right ventricle Length, width, area
Left atrium Length, width, area
Left ventricle Length, width, area
Subcostal Sagittal Inferior caval vein Diameter
Descending aorta Diameter
Four-chamber Right atrium Length, width, area
Right ventricle Length, width, area
Left atrium Length, width, area
Left ventricle Lenght, width, area
Suprasternal Parallel to Aortic arch Diameter

the aortic arch
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Fig. 4. Measurements in the apical and the subcostal
four-chamber.
views . A, area: L, length: LA, left at-
rium + LV, left ventricle + RA, right atrium :
RV, right ventricle : and W, width.

Fig. 5. Measurements in the parasternal short-axis
view of the great arteries + PAD, the diameter
of the pulmonary artery + and RVOT, right
ventricular outflow tract dimension. The area
of the aortic root is marked with the dotted
line.
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Fig. 6. Measurements in the parasternal long-axis
view . AOD, aortic root diameter : and LAD,
left atrial dimension.

Fig. 7. Measurements in the parasternal short-axis
view of the left ventricle - LVD, left ventricu-
lar diameter. The dotted line marks the paras-
ternal short-axis of the left ventricle.

Fig. 8. Measurements in the apical two-chamber
view . LVL, left ventricular length. The dotted
line marks the area of the left ventricle.
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Fig. 9. Measurements of the diameter of the aortic
arch in the suprasternal view : AAD, aortic
arch diameter.
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Table 2. The number of studies, regression equations, correlation coefficients for parameters in the
study : the regression equations are expressed in common logarithms

Parameter measured No. of Regression equation Correlation
studies for log Y vs BSA Coefficient
Inferior caval vein
Subcostal diameter 88 =—0.001+0.570X log BSA 0.78**
Right atrium
Apical 4-ch length 75 = 0.464+0.438X]log BSA 0.74*
width 74 = 0.474+0.491 Xlog BSA 0.77**
area 73 = 0.915+0.926 Xlog BSA 0.86**
Subcost 4-ch length 70 = 0.526+0.552X1log BSA 0.76**
width 70 = 0.485+0.537 Xlog BSA 0.72%*
area 69 = (.948+1.003X1log BSA 0.80**
Right ventricle
Apical 4-ch length 89 = 0.635+0.399Xlog BSA 0.64**
width 89 = 0.436+0.382Xlog BSA 0.64**
area 89 = 1.039+0.745Xlog BSA 0.62**
Subcost 4-ch length 68 = 0.697+0.441Xlog BSA 0.60**
width 63 = 0.479+0.536 Xlog BSA 0.73*
area 67 = 1.092+0.998 < log BSA 0.72%*
Right ventricle outflow
Parast short-ax dim 72 = 0.269+0.395Xlog BSA 0.70**
Pulmonary artery
Parast short-ax diam 85 = (.222+0.431Xlog BSA 0.78**
Left atrium
Parast long-ax dim 88 = (.286+0.464 Xlog BSA 0.77**
Apical 4-ch length 75 = 0.434+0.421Xlog BSA 0.75**
width 75 = 0.461+0.430Xlog BSA 0.66**
area 74 = 0.913+0.959Xlog BSA 0.81**
Subcost 4-ch length 70 = 0.485+0.371 Xlog BSA 0.57**
width 70 = 0.479+0.542 Xlog BSA 0.73**
area 69 = 0.932+0.896 X log BSA 0.68**
Left ventricle
Parast short-ax dim 85 = 0.606+0.485X1log BSA 0.82**
area 79 = 1.101+1.020Xlog BSA 0.85**
Apical 2-ch length 80 = (.749+0.397 Xlog BSA 0.74**
area 80 = 1.181+0.744 Xlog BSA 0.69**
Apical 4-ch length 89 = (.700+0.439Xlog BSA 0.78**
width 89 = 0.545+0.499 Xlog BSA 0.76**
area 88 = 1.174+0.893X1log BSA 0.77**
Subcost 4-ch length 69 = 0.749+0.469Xlog BSA 0.76**
width 69 = 0.598+0.650 Xlog BSA 0.80**
area 68 = 1.282+1.067Xlog BSA 0.81**
Aortic root
Parast long-ax diam 89 = 0.232+0.497Xlog BSA 0.82**
Parast short-ax area 89 = 0.496+ 1.066Xlog BSA 0.83**
Aortic arch
Suprast diam 85 = 0.218+0.489Xlog BSA 0.84**
Descending aorta
Subcost diam 88 = 0.019+0.468 X log BSA 0.87**
*p<0.01
**p<0.001
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Right atrium : area Right atrium : length Right atrium : area
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Fig. 10. Nomograms for normal values for some parameters studied.
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Table 3. Comparison of regression equations for parameters in the study : the regression equations are

expressed in common logarithms

Parameter measured

Hanseus*
Regression equation
for loy Y vs BSA

Kim
Regression equation
for log Y vs BSA

Inferior caval vein
Subcostal diameter
Right atrium
Apical 4-ch length
width
area
Subcost 4-ch length
width
area
Right ventricle
Apical 4-ch length
width
area
Subcost 4-ch length
width
area
Right ventricle outflow
Parast short-ax dim
Pulmonary artery
Parast short-ax diam
Left atrium
Parast long-ax dim
Apical 4-ch length
width
area
Subcost 4-ch length
width
area
Left ventricle
Parast short-ax dim
area
Apical 2-ch length
area
Apical 4-ch length
width
area
Subcost 4-ch length
width
area
Aortic root
Parast long-ax area
Parast short-ax area
Aortic arch
Suprast diam
Descending aorta
Subcost diam

= 0.071+0.675Xlog BSA

o

0.485+0.361 X log BSA
0.503+0.416 Xlog BSA
1.002+0.852X]log BSA

= 0.596+0.375Xlog BSA

0.525+0.472 Xlog BSA

= 1.102+0.899Xlog BSA

Il

It

Il

0.731+0.378 X log BSA
0.567+0.441 X1log BSA
1.233+0.839Xlog BSA
0.815+0.442 X log BSA
0.586+0.493 Xlog BSA
1.226+0.887Xlog BSA

0.080+0.416Xlog BSA
0.273+0.476X log BSA

0.338+0.403X log BSA
0.411+0.366 X log BSA
054140426 Xlog BSA
0.963+0.849X log BSA
0.597+0.404 X log BSA
0.541+0514 X log BSA
1.137+0.937X log BSA

0.625+0.472X log BSA
1.239+0.973 Xlog BSA
0.912+0.461Xlog BSA
1.417+0.865 Xlog BSA
0.768+0.428 X log BSA
0.615+0.501 Xlog BSA
1.321+0.934 X log BSA
0.872+0.458 Xlog BSA
0.621+0.483 Xlog BSA
1.396+0.938 Xlog BSA

= 0.232+0.455X1log BSA

0.568+0.911Xlog BSA
0.205+0.349X1log BSA

0.021+0.358 Xlog BSA

i

1l

—0.001+0.570X log BSA

0.464+0.438X1og BSA
0.474+0.491 Xlog BSA
0.915+0.926 Xlog BSA
0.526+0.552X1log BSA
0.485+0.537 Xlog BSA

= 0.948+1.003X1log BSA

Il

Il

i

Il

It

It

It

il

0.635+0.399 X log BSA
0.436 +0.382 Xlog BSA
1.039+0.745X log BSA
0.697+ 0.441Xlog BSA
0.479+0.536 Xlog BSA
1.092+0.998 X log BSA

0.269+0.395Xlog BSA
0.222+0.431Xlog BSA

0.286+0.464 X1log BSA
0.434+0421Xlog BSA
0.461+0.430X1log BSA
0.913+0.959 X log BSA
0.485+0.371Xlog BSA
0.479+0.542 Xlog BSA
0.932+0.896 X log BSA

0.606+ 0.485X log BSA
1.101+1.020 Xlog BSA
0.749+0.397Xlog BSA
1.181+0.744 Xlog BSA
0.700+ 0.439X log BSA
0.545+0.499 Xlog BSA
1.174+0.893Xlog BSA
0.749+0.469X log BSA
0.598+0.650 Xlog BSA
1.282+ 1.067 Xlog BSA

0.232+0.497 X log BSA
0.496+ 1.066 X log BSA

0.218+0.489Xlog BSA

0.019+0.468Xlog BSA

*Cited from Ref. 17.
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